Connecting via Winsock to STN 



Welcome to STN International! 
LOGINID: sssptal6 41cxc 



PASSWORD: 

TERMINAL (ENTER 1, 2, 3, OR ?):2 



********** Welcome to STN International * 

NEWS 1 Web Page for STN Seminar Schedule - 1 

NEWS 2 MAR 31 IFICDB, IFIPAT, and IFIUDB enhanced ' 

IPC display formats 
NEWS 3 MAR 31 CAS REGISTRY enhanced with additional experimental 

spectra 

NEWS 4 MAR 31 CA/CAplus and CASREACT patent number format for U.S. 

applications updated 
NEWS 5 MAR 31 LPCI now available as a replacement to LDPCI 
NEWS 6 MAR 31 EMBASE, EMBAL, and LEMBASE reloaded with enhancements 
NEWS 7 APR 04 STN AnaVist, Version 1, to be discontinued 
NEWS 8 APR 15 WPIDS, WPINDEX, and WPIX enhanced with new 

predefined hit display formats 
NEWS 9 APR 28 EMBASE Controlled Term thesaurus enhanced 
NEWS 10 APR 28 IMSRESEARCH reloaded with enhancements 
NEWS 11 MAY 3 0 INPAFAMDB now available on STN for patent family 

searching 

NEWS 12 MAY 30 DGENE, PCTGEN, and USGENE enhanced with new homology 

sequence search option 
NEWS 13 JUN 06 EPFULL enhanced with 260,000 English abstracts 
NEWS 14 JUN 06 KOREAPAT updated with 41,000 documents 
NEWS 15 JUN 13 USPATFULL and USPAT2 updated with 11-character 

patent numbers for U.S. applications 
NEWS 16 JUN 19 CAS REGISTRY includes selected substances from 

web-based collections 
NEWS 17 JUN 25 CA/CAplus and USPAT databases updated with IPC 

reclassification data 
NEWS 18 JUN 30 AEROSPACE enhanced with more than 1 million U.S. 

patent records 

NEWS 19 JUN 30 EMBASE, EMBAL, and LEMBASE updated with additional 
options to display authors and affiliated 
organizations 

NEWS 2 0 JUN 3 0 STN on the Web enhanced with new STN AnaVist 

Assistant and BLAST plug-in 
NEWS 21 JUN 30 STN AnaVist enhanced with database content from EPFULL 
NEWS 22 JUL 28 CA/CAplus patent coverage enhanced 
NEWS 23 JUL 28 EPFULL enhanced with additional legal status 

information from the epoline Register 
NEWS 24 JUL 28 IFICDB, IFIPAT, and IFIUDB reloaded with enhancements 
NEWS 25 JUL 28 STN Viewer performance improved 
NEWS 2 6 AUG 01 INPADOCDB and INPAFAMDB coverage enhanced 
NEWS 27 AUG 13 CA/CAplus enhanced with printed Chemical Abstracts 

page images from 1967-1998 
NEWS 28 AUG 15 CAOLD to be discontinued on December 31, 2008 
NEWS 29 AUG 15 CAplus currency for Korean patents enhanced 



NEWS EXPRESS JUNE 27 08 CURRENT WINDOWS VERSION IS V8 . 3 , 

AND CURRENT DISCOVER FILE IS DATED 23 JUNE 2008. 



NEWS HOURS STN Operating Hours Plus Help Desk Availability 
NEWS LOGIN Welcome Banner and News Items 

NEWS IPC8 For general information regarding STN implementation of IPC 8 

Enter NEWS followed by the item number or name to see news on that 
specific topic. 

All use of STN is subject to the provisions of the STN Customer 
agreement. Please note that this agreement limits use to scientific 
research. Use for software development or design or implementation 
of commercial gateways or other similar uses is prohibited and may 
result in loss of user privileges and other penalties. 

************** STN Columbus *************** 

FILE 'HOME' ENTERED AT 15:06:05 ON 22 AUG 2008 

=> file .meeting 

' EVENTLINE ' IS NOT A VALID FILE NAME 

Enter "HELP FILE NAMES" at an arrow prompt (=>) for a list of files 
that are available. If you have requested multiple files, you can 
specify a corrected file name or you can enter "IGNORE" to continue 
accessing the remaining file names entered. 
ENTER A FILE NAME OR ( IGNORE ): ignore 
' IMSDRUGCONF ' IS NOT A VALID FILE NAME 

Enter "HELP FILE NAMES" at an arrow prompt (=>) for a list of files 
that are available. If you have requested multiple files, you can 
specify a corrected file name or you can enter "IGNORE" to continue 
accessing the remaining file names entered. 
ENTER A FILE NAME OR ( IGNORE ): ignore 
' MEDICONF ' IS NOT A VALID FILE NAME 

Enter "HELP FILE NAMES" at an arrow prompt (=>) for a list of files 
that are available. If you have requested multiple files, you can 
specify a corrected file name or you can enter "IGNORE" to continue 
accessing the remaining file names entered. 
ENTER A FILE NAME OR ( IGNORE ): ignore 

COST IN U.S. DOLLARS SINCE FILE TOTAL 

ENTRY SESSION 

FULL ESTIMATED COST 0.21 0.21 

FILE ' AGRICOLA ' ENTERED AT 15:06:27 ON 22 AUG 2008 
FILE ' BIOTECHNO ' ENTERED AT 15:06:27 ON 22 AUG 2008 

COPYRIGHT (C) 2008 Elsevier Science B.V., Amsterdam. All rights reserved. 

FILE 'CONFSCI' ENTERED AT 15:06:27 ON 22 AUG 2008 
COPYRIGHT (C) 2008 Cambridge Scientific Abstracts (CSA) 

FILE 'HEALSAFE' ENTERED AT 15:06:27 ON 22 AUG 2008 
COPYRIGHT (C) 2008 Cambridge Scientific Abstracts (CSA) 



FILE 'LIFESCI' ENTERED AT 15:06:27 ON 22 AUG 2008 
COPYRIGHT (C) 2008 Cambridge Scientific Abstracts (CSA) 



FILE 'PASCAL' ENTERED AT 15:06:27 ON 22 AUG 2008 

Any reproduction or dissemination in part or in full, 



by means of any process and on any support whatsoever 

is prohibited without the prior written agreement of INIST-CNRS. 

COPYRIGHT (C) 2008 INIST-CNRS. All rights reserved. 

=> ( (CoZrTa or CoTaZr or TaZrCo or ZrCoTa) or (Cobalt-Tantalum-Zirconium) or 
(Cobalt-Zirconium-tantalum) ) 



LI 0 FILE AGRICOLA 

L2 0 FILE BIOTECHNO 

L3 0 FILE CONFSCI 

L4 0 FILE HEALSAFE 

L5 0 FILE LIFESCI 

L6 29 FILE PASCAL 



TOTAL FOR ALL FILES 

L7 29 ( (COZRTA OR COTAZR OR TAZRCO OR ZRCOTA) OR ( COBALT-TANTALUM-Z IRC 

ONIUM) OR (COBALT-ZIRCONIUM-TANTALUM) ) 



=> dup rem 

ENTER L# LIST OR (END): 17 
PROCESSING COMPLETED FOR L7 

L8 29 DUP REM L7 (0 DUPLICATES REMOVED) 



=> d 18 ibib abs total 
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PASCAL COPYRIGHT 2008 INIST-CNRS. ALL RIGHTS RESERVED. 
2007-0344185 PASCAL 

Copyright .COPYRGT. 2007 INIST-CNRS. All rights 
reserved . 

Integrated on-chip inductors with magnetic films 
Selected papers from the Tenth Joint Magnetism and 
Magnetic Materials-International Magnetics 
(MMM-Intermag) Conference, Baltimore, Maryland, 
January 7-11, 2007 

GARDNER Donald S . ; SCHROM Gerhard; HAZUCHA Peter; 
PAILLET Fabrice; KAMIK Tanay; BORKAR Shekhar 
HOFFMANN Axel (ed.); MCHENRY Michael E. (ed.) 
Circuits Research, Intel Labs, Santa Clara CA 94040, 
United States; Intel, Hillsboro, OR 97124, United 
States 

Argonne National Laboratory, Argonne, Illinois, United 
States; Carnegie Mellon University, Pittsburgh, 
Pennsylvania, United States 

American Institute of Physics, College Park, MD, 
United States (org-cong.); IEEE. Magnetics Society, 
United States (org-cong.) 

IEEE transactions on magnetics, (2007), 43(6), 
2615-2617, 12 refs. 

Conference: 10 Joint MMM-Intermag Conference, 
Baltimore, MD (United States), 7 Jan 2007 
ISSN: 0018-9464 CODEN: IEMGAQ 
Journal; Conference 
Analytic 
United States 
English 

INIST-222H6, 354000149645801750 
PASCAL 

Copyright .COPYRGT. 2007 INIST-CNRS. All rights reserved. 

On-chip inductors with 2 levels of magnetic material were integrated into 
an advanced 130-nm CMOS process to obtain over an order of magnitude 
increase in inductance (19 x) and Q-factor (16 x) , significantly greater 



DOCUMENT TYPE: 
BIBLIOGRAPHIC LEVEL: 
COUNTRY: 
LANGUAGE : 
AVAILABILITY: 
AN 2007-0344185 
CP 
AB 



than prior values of < 2.3x for high frequency inductors. The magnetic 
material enhances inductance at frequencies up to 9.8 GHz. Measurements 
and models of the permeability from amorphous CoZrTa alloy 
demonstrate that the skin effect and eddy current dampening become 
important. Two levels of magnetic material with high-temperature and long 
annealing-time stability, high saturation magnetization, low 
magnetostriction, high resistivity, minimal hysteretic loss, and 
compatibility with Si technology were used in combination with magnetic 
vias and elongated structures that take advantage of the uniaxial 
magnetic anisotroy. 
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2007-0130739 PASCAL 

Copyright .COPYRGT. 2007 INIST-CNRS. All rights 
reserved . 

Permeability of fine magnetic particles : 
Measurements, calibration, and pitfalls 
Selected papers from the International Magnetics 
Conference (Intermag 2006), San Diego, California, 
8-12, 2006 

DOK WON LEE; WANG Shan X.; YUN JUN TANG; HONG Jung- II; 
BERKOWITZ Ami E. 
SHULL Robert D. (ed. ) 

Department of Materials Science and Engineering 
Stanford University, Stanford, CA 94305-4045, U 
States; Western Digital, Lake Forest, CA 92630, 
States; Department of Physics, University of 
California at San Diego, La Jolla, CA 92093, United 
States 

National Institute of Standards and Technology, 
Gaithersburg, MD, United States 

Institute of Electrical and Electronics Engineers 
(IEEE), New York, NY, United States (org-cong.) 
IEEE transactions on magnetics, (2006), 42(10), 
3335-3337, 8 refs. 

Conference: 41 Intermag 2006 International Magnetics 
Conference, San Diego, California (United States), 8 
May 2006 

ISSN: 0018-9464 CODEN: IEMGAQ 

Journal; Conference 

Analytic 

United States 

English 

INIST-222H6, 354000157220113540 
PASCAL 



CP Copyright .COPYRGT. 2007 INIST-CNRS. All rights reserved. 

AB High-frequency permeability spectra of FeSiB coatings prepared with 

spark-eroded magnetic particles were studied. In order to measure the 
relative permeability of FeSiB coatings with low permeability more 
accurately, the calibration procedure of the existing permeameter was 
modified. The modified permeability spectra indicate that FeSiB coatings 
have the relative permeability below 10 and appreciable losses at 
frequencies above .eqvsim. 20 MHz. Permeability spectra of CoTaZr 
amorphous films with the relative permeability above 600 were used for 
the comparison. 

L8 ANSWER 3 OF 29 PASCAL COPYRIGHT 2008 INIST-CNRS. ALL RIGHTS RESERVED, 
on STN 

ACCESSION NUMBER: 2006-0516070 PASCAL 
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AB 



reserved . 

Perpendicular magnetic recording technology at 230 
Gbit/in.sup.2 

Proceedings of the 6th International Symposium on 
Physics of Magnetic Materials (ISPMM 2005), 13-16 
September 2005, Singapore 

MOSER A.; BONHOTE C . ; DAI Q . ; DO H . ; KNIGGE B . ; IKEDA 
Y.; LE Q. ; LENGSFIELD B . ; MACDONALD S . ; LI J.; NAYAK 
V.; PAYNE R.; SCHABES M. ; SMITH N . ; TAKANO K.; TSANG 
C; VAN DER HEIJDEN P.; WERESIN W.; WILLIAMS M. ; XIAO 
M. 

LIU Bo (ed.); LI Kebin (ed.); ZHOU Tiejun (ed.) 
San Jose Research Center, Hitachi Global Storage 
Technologies, 650 Harry Rd, San Jose, CA 95120, United 
States 

Data Storage Institute, Singapore 117 608, Singapore 
Journal of magnetism and magnetic materials, (2006), 
303 (2) , 271-275, 12 refs. 

Conference: 6 ISPMM 2005 International Symposium on 
Physics of Magnetic Materials, Singapore (Singapore) , 
13 Sep 2005 

ISSN: 0304-8853 CODEN: JMMMDC 
Journal; Conference 
Analytic 
Netherlands 
English 

INIST-17230, 354000115478180010 
PASCAL 

Copyright .COPYRGT. 2006 INIST-CNRS. All rights reserved. 
A perpendicular recording system that allows areal densities beyond 200 
Gbit/in.sup.2 has been designed and tested to investigate the major 
challenges in perpendicular magnetic recording. The integrated write/read 
head has a trailing shield to improve the write head field gradient and a 
conventional CIP-GMR reader. The medium is a low-noise CoPtCr-based oxide 
medium with a CoTaZr soft underlayer. On track byte error rates 
at .eqvsim. 50 Mb/s are better than 1 0 . sup . - . sup . 4 at .eqvsim.1000 kbpi . 
Using a 15% off-track criterion at 1 0 . sup . - . sup . 2 byte error rate, track 
densities between 200-240 ktpi are realized, yielding areal densities of 
210-233 Gbit/in.sup.2. High-resolution magnetic force microscopy (hrMFM) 
has been employed to investigate the write characteristics of these heads 
with improved cross-track resolution. Using a quantitative analysis 
method, many parameters, such as transition curvature and transition 
width, are estimated from the hrMFM image. Significant transition 
curvature is found, which increases the width of the read head response 
to a transition, T . sub . 5 . sub . 0 , by 2-3 nm. These results give insights 
into the recording physics of perpendicular recording and in particular 
point out improvements required for achieving even higher areal 
densities . 
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2005-0346394 PASCAL 

Copyright .COPYRGT. 2005 INIST-CNRS. All rights 
reserved . 

Exchange-biased soft underlayers for perpendicular 
recording 

TANAHASHI Kiwamu; ARAI Reiko; HOSOE Yuzuru 
Storage Technology Research Center, Hitachi, Ltd., 
Odawara, Kanagawa 256-8510, Japan 
IEEE transactions on magnetics, (2005), 41(2), 
577-580, 6 refs. 



DOCUMENT TYPE: 
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Conference: 15 Annual Magnetic Recording Conference 
(TRMC 2004), Boulder, Colorado (United States), 11 Aug 
2004 

ISSN: 0018-9464 CODEN: IEMGAQ 
Journal; Conference 
Analytic 
United States 
English 

INIST-222H6, 354000127014970080 
PASCAL 

Copyright .COPYRGT. 2005 INIST-CNRS. All rights reserved. 
We inserted NiFe/CoFe/antif erromagnetic-Mnlr / CoFe layers between two 
CoTaZr soft layers to enhance the exchange-bias field 

(H . sub. e . sub. b) and then evaluated the effect of this lamination on the 
spike noise and recording characteristics of CoCrPt-SiOx media with an 
exchange-biased soft magnetic underlayer (SUL) . The two CoTaZr 
layers were exchange-biased radially throughout the disk, and a higher 
H . sub. e . sub . b was obtained for the upper CoTaZr layer. By using 
the laminated SUL, spike noise was suppressed even when the total 
thickness of the CoTaZr layers was increased to 300 nm. 
Although the medium had a high H.sub.c of 7.0 kOe, a fairly good 
overwrite and signal-to-noise ratio were obtained. As another application 
of exchange biasing, we also examined the possibility of combining 
exchange biasing and antiparallel-coupled (APC) soft layers; i.e., a 
pinned APC SUL. An exchange-bias field from the pinning layers to the 
lower CoTaZr layer and an exchange-coupled field between the 
two CoTaZr layers were successfully applied. The medium with 
the pinned APC SUL showed no spike noise throughout the disk, and 
wide-area adjacent track erasure was effectively suppressed. 
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PASCAL COPYRIGHT 2008 INIST-CNRS. ALL RIGHTS RESERVED. 
2005-0126987 PASCAL 

Copyright .COPYRGT. 2005 INIST-CNRS. All rights 
reserved . 

Dynamic and static magnetic anisotropy in thin-film 
cobalt zirconium tantalum 

Proceedings of the 5th International Symposium on 
Metallic Multilayers (MML04) 

NIBARGER J. P.; EWASKO R. L . ; SCHNEIDER M. L . ; SILVA 
T. J. 

CELINSKI Zbigniew (ed.); SILVA Thomas (ed.) 
Storage Technology Corp., One StorageTek Drive, 
Louisville, CO 80028-4274, United States; National 
Institute of Standards and Technology, 

Electromagnetics Division, Boulder, CO 80305, United 
States 

Department of Physics, University of Colorado, 1420 
Austin Bluffs Parkway, Colorado Springs 80918, United 
States; NIST, Boulder, United States 

Journal of magnetism and magnetic materials, (2005), 
286, 356-361, 11 refs. 

Conference: 5 MML04 International Symposium on 
Metallic Multilayers, Boulder, CO (United States), 8 
Jun 2004 

ISSN: 0304-8853 CODEN: JMMMDC 

Journal; Conference 

Analytic 

Netherlands 

English 

INIST-17230, 354000126616340760 



AN 2005-0126987 PASCAL 

CP Copyright .COPYRGT. 2005 INIST-CNRS. All rights reserved. 
AB The magnetic anisotropy values of thin amorphous cobalt 
zirconium tantalum (CZT) films were determined from 

static and dynamic measurements. Dynamic techniques show a rotatable 
component of anisotropy that decreases with increasing longitudinal bias 
field from 200 to 0±48 A/m (2.5 to 0±0.6 Oe). The dynamic value of 
the anisotropy is important when using CZT in high-frequency magnetic 
applications. Static values were obtained with an induction-field 
magnetometer while dynamic values were obtained using a pulsed inductive 
microwave magnetometer. 
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PASCAL COPYRIGHT 2008 INIST-CNRS. ALL RIGHTS RESERVED. 
2004-0242635 PASCAL 

Copyright .COPYRGT. 2004 American Institute of 
Physics. All rights reserved. 

Dynamic anisotropy in amorphous CoZrTa films 
NEUDERT Andreas; MCCORD Jeffrey; SCHAFER Rudolf; 
SCHULTZ Ludwig 

Leibniz Institute for Solid State and Materials 
Research IFW Dresden, Helmholtzstrasse 20, D-01069 
Dresden, Germany 

Journal of applied physics, (2004-06-01), 95(11), 
6595-6597 

ISSN: 0021-8979 CODEN: JAPIAU 
Journal 
Analytic 
United States 
English 
INIST-126 
PASCAL 



CP Copyright .COPYRGT. 2004 American Institute of Physics. All rights 
reserved . 

AB The high-frequency response of amorphous CoZrTa thin films was 

measured by using a pulsed inductive microwave magnetometer. The 
anisotropy of the magnetic films was varied by magnetic field annealing. 
Static anisotropy field values ranging from H.sub.k=100 to 1920 A/m were 
obtained. The dynamically determined anisotropy field is shifted to 
higher values compared to the static anisotropy by an additional 
isotropic internal field H . sub . a . sub . d . sub . d . This internal field is 
independent of the strength of the static anisotropy field. We determined 
a value of about H . sub . a . sub . d . sub . d=51 0 A/m. .COPYRGT. 2004 American 
Institute of Physics. 



L8 ANSWER 7 OF 2 9 

on STN 
ACCESSION NUMBER: 
COPYRIGHT NOTICE: 

TITLE (IN ENGLISH) : 

AUTHOR: 

CORPORATE SOURCE: 



DOCUMENT TYPE: 
BIBLIOGRAPHIC LEVEL: 
COUNTRY: 



PASCAL COPYRIGHT 2008 INIST-CNRS. ALL RIGHTS RESERVED. 
2003-0231923 PASCAL 

Copyright .COPYRGT. 2003 American Institute of 
Physics. All rights reserved. 
Exchange-biased CoTaZr soft underlayer for 
perpendicular recording 

TANAHASHI Kiwamu; KIKUKAWA Atsushi; HOSOE Yuzuru 
Central Research Laboratory, Hitachi, Ltd., Kokubunji 
Tokyo 185-8601, Japan 

Journal of applied physics, (2 0 03-05-15), 93(10), 
8161-8163 

ISSN: 0021-8979 CODEN: JAPIAU 
Journal; Conference 
Analytic 
United States 



LANGUAGE : English 
AVAILABILITY: INIST-126 
AN 2003-0231923 PASCAL 

CP Copyright .COPYRGT. 2003 American Institute of Physics. All rights 
reserved . 

AB As a way of controlling the domain structure of a soft magnetic 

underlayer, we introduced a Pd/antif erromagnetic-Mnlr /CoFe trilayer below 
a CoTaZr soft magnetic underlayer in perpendicular recording 
media, and we examined the effect of exchange biasing on the spike noise. 
Films consisting of layer structure-Pd (5 nm thick) /Mnlr (7.5 nm)/CoFe 
(1-10 nm)/CoTaZr (50-200 nm)-were sputter deposited on 

precoated glass disks. The Fe content in the CoFe layer was varied from 5 

to 70 atomic<hair thin space>%. After deposition, the films were heated to 

250<hair thin space>°C and cooled in a magnetic field. Both 

uniaxial and unidirectional anisotropies were induced along the radial 

direction of the disk. It was found that the Pd layer promoted a 

f ace-centered-cubic-Mnlr (111) crystalline texture, while the CoFe layer 

enhanced the exchange bias field H . sub . e . sub . x by 1.5-3.2 times, compared 

with that in the case of a Pd/Mnlr /CoTaZr film. The value of 

H . sub. e . sub . x was strongly dependent on the CoFe alloy composition. By 

using the Pd/Mnlr /Co . sub . 6 . sub . OFe . sub . 4 . sub . 0 trilayer, spike noise was 

suppressed when the thickness of the CoTaZr layer ranged from 

50 to 200 nm. This suppression is probably due to the fact that the 

exchange biasing restrained the formation of domain walls in the 

CoTaZr layers. .COPYRGT. 2003 American Institute of Physics. 
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TITLE (IN ENGLISH) : Influence of magnetic properties on magnetization 

dynamics of high-p films 

Selected Papers from the 2003 International Magnetics 
Conference (INTERMAG 2003), Boston Marriott Copley 
Place, Boston, MA, March 30-April 3, 2003 
AUTHOR: MCCORD Jeffrey; PAUL Johannes 

CORPORATE SOURCE: Leibniz Institute for Solid State and Materials 

Research, 01069 Dresden, Germany, Federal Republic of; 
IBM Speichersysteme GmbH, 55131 Mainz, Germany, 
Federal Republic of 

SOURCE: IEEE transactions on magnetics, (2003), 39(5, PART 2 ) , 

2359-2361, 9 refs. 

Conference: INTERMAG 2003 International Magnetics 
Conference, Boston, MA (United States), 30 Mar 2003 
ISSN: 0018-9464 CODEN: IEMGAQ 

DOCUMENT TYPE: Journal; Conference 

BIBLIOGRAPHIC LEVEL: Analytic 

COUNTRY: United States 

LANGUAGE: English 

AVAILABILITY: INIST-222H6, 35 4 0 0 011311413 0 450 

AN 2004-0131569 PASCAL 

CP Copyright .COPYRGT. 2004 INIST-CNRS. All rights reserved. 

AB The influence of magnetic properties on the magnetization dynamics of 
high-resistivity amorphous CoZrTa thin films was investigated. 
A strong correlation with magnetic coercivity was found. Even small 
values of coercivity have an effect on the observed FMR frequency and the 
effective magnetic damping parameter a. The increased coercivity is due 
to a locally changing magnetic anisotropy distribution acting as a trap 
for the domain walls. The inhomogenous anisotropy distribution in the 
films leads to additional frequency components observed during the 



dynamic remagnetization processes. The anisotropy field is measured 
directly from the dynamically obtained data. The observed dynamic 
response of the films makes them suitable for applications in the 
gigahertz regime. 



L8 ANSWER 9 OF 29 PASCAL COPYRIGHT 2008 INIST-CNRS. ALL RIGHTS RESERVED 

on STN 
ACCESSION NUMBER: 
COPYRIGHT NOTICE: 



BERTERO Gerardo; 



United States 

(2003), 39(2, PARTI), 



2003-0227106 PASCAL 

Copyright .COPYRGT. 2003 INIST-CNRS. All rights 
reserved . 

Low-noise CoCrPtO perpendicular media with improved 
resolution 

VELU E. M. T.; MALHOTRA Sudhir 
WACHENSCHWANZ David 
Komag Inc., San Jose, CA 95131, 
IEEE transactions on magnetics, 
668-672, 11 refs. 

Conference: 13 Annual Magnetic Recording Conference on 
Recording Systems (TMRC '02), Santa Clara, CA (United 
States) , 26 Aug 2002 
ISSN: 0018-9464 CODEN: IEMGAQ 
Journal; Conference 
Analytic 
United States 
English 

INIST-222H6, 354000104257920090 
PASCAL 
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CP Copyright .COPYRGT. 2003 INIST-CNRS. All rights reserved. 

AB CoCrPtO perpendicular media with coercivities greater than 6000 Oe, 

M. sub.r/M. sub. s equal to 1.0, and negative nucleation fields exceeding 
3000 Oe were produced. The crystallographic, magnetic, and recording 
properties were optimized with respect to Ru interlayer and 
CoTaZr sof t-underlayer thicknesses. Media with exchange decoupled 
magnetic grains as small as 7 nm with a narrow size distribution capable 
of supporting a linear density up to 720 kfci were produced. Thermal 
decay measured at 50 kfci at ambient temperature was less than 0.1%. 
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PASCAL COPYRIGHT 2008 INIST-CNRS. ALL RIGHTS RESERVED. 
2002-0243367 PASCAL 

Copyright .COPYRGT. 2002 American Institute of 
Physics. All rights reserved. 

Reduction of spike noise in perpendicular recording 
media by using Mnlr antif erromagnetic films 
TANAHASHI Kiwamu; KIKUKAWA Atsushi; SHIMIZU Noboru; 
HOSOE Yuzuru 

Central Research Laboratory, Hitachi, Ltd., Kokubunji, 
Tokyo 185-8601, Japan 

Journal of applied physics, (2 0 02-05-15), 91(10), 
8049-8051 

ISSN: 0021-8979 CODEN: JAPIAU 
Journal 
Analytic 
United States 
English 
INIST-126 
PASCAL 



CP Copyright .COPYRGT. 2002 American Institute of Physics. All rights 
reserved . 

AB We introduced a NiFe/antif erromagnetic-Mnlr bilayer or a NiFe/Mnlr /NiFe 
trilayer below a CoTaZr soft magnetic underlayer in 



perpendicular recording media as a way of controlling the magnetic domain 
structure of the soft magnetic underlayer, and we investigated the effect 
of exchange biasing on the spike noise. Samples consisting of a layer 
structure-NiFe (5 nm thick) /Mnlr (2.5-50 nm) /NiFe (5 nm) /CoTaZr 
(50-200 nm)-were sputter deposited on precoated glass disks. The samples 
were heated with a lamp heater and cooled in a magnetic field along the 
radial direction of the disk. Both uniaxial and unidirectional 
anisotropies were induced along the magnetic field when the thickness of 
the Mnlr layer was more than 5 nm. The first NiFe layer promoted a 
fcc-Mnlr (111) crystalline texture, while the second NiFe layer enhanced 
the value of exchange-bias field by about 20%. The exchange-bias field 
increased from 6 to 24 Oe as the CoTaZr-layer thickness 

decreased from 200 to 50 nm. Many spikes along the radial direction were 

observed for a 100-nm-thick CoTaZr single-layer film, while no 

remarkable spikes were observed for a NiFe/Mnlr /NiFe/CoTaZr 

(100 nm) film. It was found that the NiFe/Mnlr /NiFe trilayer restrained 

the formation of domain walls in the CoTaZr layer, thereby 

reducing the spike noise. .COPYRGT. 2002 American Institute of Physics. 
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AB For the first time, inductors were fabricated on silicon using standard 
silicon processing tools. The 2.75 turn device exhibits a cutoff 
frequency of 3.3 GHz. The study incorporated ground planes of amorphous 
CoTaZr below and above the inductor. CoTaZr has a 
resistivity of .eqvsim. 100 |uQ. cm, a 47iM.sub.s of 15 kG, a 
permeability of .eqvsim. 870 up to 1.4 GHz, and an H.sub.c of 0.2 Oe 
(unpatterned film) . These properties were monitored during the process 
and showed no signs of degradation, even after being exposed to process 
temperatures of 400 °C. Octagonal devices with slotted ground 
planes had the best frequency response with a cutoff frequency of 3.3 GHz 
for inductors with 0 . 4-|um-thick ground planes. Maximum inductive 
enhancement (over air-core inductors) of 50%-60% has been measured for 



devices with 1 |um of CoTaZr underneath the inductor. 
Similarly, two layers of 0 . 4-(im CoTaZr exhibit increased 
inductance of 30%-40% with one ground plane and up to 150% with two 
ground planes. 
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AB The effects of an intermediate layer of carbon on the structural and 

magnetic properties of a CoCrPtTa recording layer were investigated in 
double-layered perpendicular magnetic recording media with either 
amorphous CoTaZr or crystalline FeAISi as soft magnetic 

backlayers. Introducing a thin layer of carbon enhanced the perpendicular 
magnetic anisotropy with both soft magnetic backlayers. This result 
suggests that the introduction of a non-magnetic intermediate layer is 
useful in improving the basic magnetic properties of the CoCr-alloy 
recording layer even when an amorphous soft magnetic backlayers is used. 
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Magnetic force microscopy was used to study the magnetic interaction 



double-layer perpendicular media between the CoCrPt recording layer and 
the CoTaZr soft magnetic layer by observing the magnetization 
structure from the soft magnetic layer side. A strong magnetic 
interaction between the two layers was observed when the layers were in 
direct contact. Introducing a thin nonmagnetic layer between the two 
magnetic layers reduced the magnetic interaction and resulted in the 
reduction of the media noise of double-layer perpendicular media. 
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Micro/nanomechanical characterization of the bulk Al . sub . 20 . sub . 3-TiC and 
Ni-Zn ferrite, and thin films of Co-Zr-Ta and Al . sub . 20 . sub . 3 used in 
magnetic recording heads have been carried out. Hardness, elastic modulus 
and scratch resistance of these materials were measured by 
nanoindentation and microscratching using a nanoindenter . Fracture 
toughness was measured by indentation using cube corner and Vickers 
indenters. Friction and wear properties for these materials were measured 
using an accelerated ball-on-flat tribometer. Al . sub . 20 . sub . 3-TiC shows 
the highest hardness, elastic modulus and scratch resistance as well as 
the lowest wear damage, followed by the Ni-Zn ferrite, Al . sub . 20 . sub . 3 
films, and Co-Zr-Ta film. The Co-Zr-Ta film exhibits the highest fracture 
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toughness, followed by the Al . sub . 20 . sub . 3-TiC, Al . sub . 20 . sub . 3 films and 
Ni-Zn ferrite. There exists a good correlation between mechanical 
properties and wear damage. Higher mechanical properties result in less 
wear damage. In general, the bulk Al . sub . 20 . sub . 3-TiC and Ni-Zn ferrite 
show lower damage than the Co-Zr-Ta and Al . sub . 20 . sub . 3 films. For the 
thin films studied, the Al . sub . 20 . sub . 3 films show higher mechanical 
properties and less scratch and wear damage. 
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AB We have introduced intermediate layers of CoCr/Cu and CoCrMo/Cu between a 
CoCrPtB recording layer and a soft-magnetic CoTaZr underlayer. 
The combination of the FCC-Cu first-intermediate layer and the HCP-CoCrMo 
second-intermediate layer was found to enhance the c-axis vertical 
orientation of the CoCrPtB recording layer. In media with intermediate 
layers of CoCrMo/Cu, the thickness of the intermediate layers can be 
reduced without sacrificing good magnetic properties, and this leads to 
high resolutions. 
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AB CoCrPt/CoCr/carbon films were sputter-deposited on CoTaZr 

soft-magnetic underlayers and the effects of a carbon intermediate layer 
on magnetic and recording properties were investigated by changing a 
heating sequence in sample preparations. A heating process before a CoCr 
deposition was needed to obtain a high perpendicular coercivity. The 
carbon diffusion into a CoCr layer during its deposition led to small 
crystal grains in the CoCr layer and thereby the CoCrPt layer. 
Consequently, a high perpendicular coercivity was obtained, which was 
considered due to the change in magnetization process from a wall motion 
to a coherent rotation. The use of a thin (1-5 nm) carbon intermediate 
layer was found to be effective to obtain both low noise and high 
resolution . 
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AB Studies to establish the key head sensit 
intrinsic field reversal time are 
eddy current damping, head moment 
nonlinear, eddy current damped, thin- 
Klaassen and Hirko [IEEE Trans. Magn 
realized using PSPICE circuit simulation. Eddy current time constant 
dependencies derived by Wood, Williams, and Hong [IEEE Trans. Magn. 2 
2954 (1990)] are used to explore materials with magnetizations rangim 
from 47iM. sub. S=10-20<hair thin space>kG, resistivities of 25 and 125 
|uQ-cm and heads with 10-15 turns. Confirmation of the above 



Institute of Physics. All rights 



.ty parameters affecting the 
•eported. The effect of supply voltage, 
and turns are investigated using the 
write head model proposed by 
3524 (1996)]. The model is 



writer sensitivities has been investigated using a short yoke 37 turn, 
high moment, low eddy current CoTaZr inductive head. From the 
experimentally determined model parameters, rise time results are 
computed for an improved 10 turn writer design. The results are shown to 
approach or exceed the limiting dynamics of the spin system. .COPYRGT. 
1999 American Institute of Physics. 
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AB We investigated the influence of microstructure on the thermal 

degradation of giant magnetoresistance AR on spin-valve multilayers 
constructed by IrMn/CoFe/Cu/CoFe/NiFe, using transmission electron 
microscopy and energy dispersive x-ray spectroscopy. We found that the 
main cause of thermal degradation at about 250 °C is the 

interlayer diffusion along the grain boundary, which had more influence 
on AR than the compositional mixing at the multilayer interface. 
The polycrystal spin-valve multilayers deposited on Ta and CoZrTa 
underlayers had rapid degradation of AR above the annealing 
temperature of 225 °C, resulting in 16% and 20% degradation at 275 
°C, respectively. A Ta underlayer with amorphous structure has the 
effect of reducing the density of the grain boundary by improving the 
surface smoothness, as compared with a crystalline CoZrTa 
underlayer, leading to slightly less degradation. By contrast, a 
spin-valve epitaxial layer deposited on a MgO(lll) substrate brought 
about a marked reduction of the thermal degradation of AR to within 
3%, even at 275 °C, due to a remarkable reduction of 

crystallographic defects like the grain boundary. .COPYRGT. 1998 American 
Institute of Physics. 
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The need for film heads made with high moment magnetic materials stems 
from the desire to write high coercivity recording media hich provide 
short transition zones between magnetized regions, enabling high 
recording densities. A high magnetic moment delays saturation near the 
gap edges and an associated broadening of the head's writing field. Many 
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different high moment film materials are under consideration. These 
include high moment permalloy films (Ni . sub . 4 . sub . 5Fe . sub . 5 . sub . 5 ) . 
amorphous cobalt-based films (CoZrTa. CoZrRe) , and iron-based 
films (Fe(N), FeAIN) . The advantages and disadvantages of each of these 
materials will be reviewed in terms of manufacturing deposition 
techniques and important magnetic and nonmagnetic properties, such as 
hardness and wear. Manufacturing problems include the need to maintain 
properties while depositing films on sloping head surfaces and to control 
the head's trackwidth dimension to submicron tolerances. 
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AB The dependence of induced anisotropy on the composition of Co-TM-Zr (TM : 
Nb, Ta, Mo, W, and Ni) amorphous sputtered films is investigated. The 
anisotropy field, H.sub.k of the amorphous films increases with 
increasing the saturation magnetic flux density, B.sub.s The anisotropy 
field, H.sub.k is the largest in Co-Ni-Zr films and the strength of 
H.sub.k decreases in the order of Co-Ta-Zr, Co-W-Zr, Co-Mo-Zr and 
Co-Nb-Zr films, when H.sub.k is compared among the films with the same 
B.sub.s. The composition dependence of induced anisotropy in Co-TM-Zr 
films can be understood by the pair-ordering model assuming that a 
pseudodipole interaction between a cobalt atom pair depends on the 
magnetic moment of the Cobalt atom. The relaxation time of anisotropy 
changes in Co-Nb-Zr and Co-W-Zr films increases by 2 to 3 orders of 
magnitude by pre-annealing at 400° C, and the activation energy of 
3.2 to 3.4 x 10 . sup . - . sup . 1 . sup . 9 J (2.0 to 2.1 eV) , being one of the 
highest activation energies for the amorphous alloys, is determined by 
the analysis based on a Gaussian distribution for the relaxation time. 
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AB Pole tip recession or PTR (relative wear of the pole tip with respect to 
the air bearing surface) causes signal loss when using inductive heads. 
Loss of signal caused by spacing between a head gap and the recording 
medium is magnified in high-density short wavelength recording. Nickel 
iron (NiFe) is the most commonly used pole material. NiFe is softer than 
the head substrate material (typically Ni-Zn ferrite or 

Al . sub. 20. sub. 3-TiC) which leads to PTR as a result of differential wear 
of the materials. Alternate pole tip materials which are more wear 
resistant and superior in magnetic properties (such as high saturation 
magnetization), as compared with NiFe, need to be developed. In this 
research, NiFe, cobalt zirconium tantalum ( 

CoZrTa) and iron aluminum nitride (FeAIN) materials were studied. 

In the first phase of this study, micromechanical characterization of the 

three pole tip materials, the alumina ( Al . sub . 20 . sub . 3 ) insulating 

under/overcoat and gap material and the Al . sub . 20 . sub . 3-TiC substrate was 

conducted using a depth-sensing nanoindenter . The nanohardness of NiFe, 

CoZrTa and Al . sub . 20 . sub . 3 are similar and about one half that of 

FeAIN, and the hardness of the Al . sub . 20 . sub . 3-TiC substrate is about 

twice that of FeAIN. Microscratch studies showed that the critical load 

required to cause failure of the NiFe and CoZrTa films are 

similar and about one fourth that of FeAIN, and the critical load for 

FeAIN is comparable with that of the Al . sub . 20 . sub . 3 and 

Al . sub. 20 . sub. 3-TiC substrate. Thus, FeAIN is superior in mechanical 

properties to NiFe and CoZrTa. In the second phase of this 

study, dummy tape heads fabricated with the three pole materials were run 

against metal particle (MP) tape in a linear tape drive. The PTR was 

measured by atomic force microscope ( AFM ) imaging before and after the 

sliding tests. Any nonunif ormities in the thin-film region gets removed 

in the first few kilometres of sliding. FeAIN poles exhibited a low ( 

.eqvsim. 10 nm) and constant PTR over 1 000 km of tape sliding distance, 

whereas the NiFe and CoZrTa poles exhibited growth in recession 

to about 30 and 40 nm, respectively, over the same sliding distance. The 

superior wear resistance and high saturation magnetization of FeAIN are 

ideal for high-density thin-film inductive heads. 
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AB Metal-in-gap (MIG) heads are commonly used for high-density magnetic 

recording. Metal core recession and head stains increase the gap between 
the tape and the head, resulting in signal loss. In this study, 
accelerated sliding wear tests of Co-yFe . sub . 20 . sub . 3 and metal 
particle (MP) tapes against MIG heads made of three different amorphous 
and nanocrystalline metals were conducted under various operating 
conditions. Metal core recess and propensity for head staining were 
measured. The degree of tape contact with a recessed core was also 
measured by pressing the tape against a glass slide with Cr grids and 
using an optical interference technique. The authors found that the core 
recess was about the same for all three core metals. Core recess by MP 
tape was larger than that by oxide tape. The tape speed appeared to have 
little effect on the recess value. The authors also found that 
significant recess may occur during initial contouring of the head 
surface ; however, after sliding for about 250 km, core recess reaches a 
steady-state value which may be either higher or lower than the initial 
values. The mechanism of core recession was studied. The authors believe 
that core recession occurs as a consequence of the debris trapped between 
the tape and the core, in addition to that caused by some tape contact. 
Formation of head stains was observed in all combinations. The stains 
formed on the metal cores were heaviest for CoNbZr metal, followed by 
CoTaZr and FeTaC. Co-yFe . sub . 20 . sub . 3 tape produced a more 
severe stain than the MP tape. The apparent roughening of head rubbing 
surface observed for CoNbZr heads sliding against Co- 
yFe . sub . 20 . sub . 3 tape was due to the formation of stains. 
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The permeability, domain structure, and dynamic magnetization change of 
CoTaZr/Cr multilayered stripes are studied. The frequency 
dependence of permeability is improved by lamination with Cr layers, 
which eliminates the closure domain structure. An edge curling wall (ECW) 
is observed near the edge of the multilayered stripes. The width of the 
ECW agrees well with calculations and is independent of stripe width. The 
magnetization in the ECW is difficult to rotate by the external magnetic 
field; therefore, the permeability of a narrow stripe is less than that 
of wider stripes. 
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AB The dynamic behavior of a 180. sup. o wall was observed in a Co-based 
amorphous alloy film using a Kerr microscope. As a function of an 
anisotropy direction the amplitude of the 180. sup. o wall movement was 
measured with the drive field applied transverse to the 180° wall 
of the closure domain structure. The anisotropy direction was varied by 
magnetic heat treatment. It was found that the 180. sup. o wall moved 
independently of the anisotropy direction, that is, the 180. sup. o wall 
movement is related only to the applied high-frequency field 
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ABFR Determination d'une methode permettant de calculer l'energie 

magnetostatique par une approximation bidimensionnelle . Analyse, a part 
de l'energie magnetostatique, de la structure des domaines d'une couche 
mince magnetique. L'energie E.sub.S est calculee comme le produit du 
champ demagnetisant H.sub.d et de 1 ' aimantation M. Comme H.sub.d varie 
1 ' interieur d ' un domaine, E.sub.S doit etre calculee dans un nombre de 
regions sousdivisees , dans lequel H.sub.d est uniforme. Calcul de la 
direction d ' aimantation correspondant a l'energie minimale. Application 
l'alliage CoTaZr 
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AB The aim of the present investigation was to develop a biosensor based on a 
quartz crystal nanobalance (QCN) for the detection of histidine (His) . A 
thin layer of nickel was electrochemically deposited 

over the gold crystal electrode and exposed to H 0 to form nickel 
oxide. The composite electrode was then used to determine His. The 
frequency shifts were linear with respect to the concentration of His in 
solution. His can be measured in the range of 100-2000 mg L (British 
pound) . A lower limit of detection of 48 mg L (British pound) and a 
sensitivity factor of 0.0307 Hz/mg L (British pound) was obtained. Some 
possible interferences were checked for, and the performance of the 
sensor was found to be unaffected by any interference except for 
those from arginine, cysteine and NaH PO . Principal component analysis 
(PCA) was used to process the frequency response data of the single 
piezoelectric crystal at various times, considering the different 
adsorption-desorption dynamics of His and the interfering compounds. Over 
85% of the variance in the data was explained by two principal components. 
A score plot of the data for the first two PCs showed that the modified 
QCN yields favorable identification and quantification performances for 
His and the interfering compounds. 
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AB A novel method based on in-situ surface polymerization of methyl 

methacrylate (MMA) has been developed for rapid fabrication of poly (methyl 
methacrylate) (PMMA) electrophoresis microchips with sharp inlet 
tips. Prepolymeri zed MMA containing an ultraviolet (UV) initiator was 
directly sandwiched between a nickel template and a PMMA plate. The image 
of the relief on the nickel template was precisely replicated in 
the synthesized PMMA layer on the surface of the commercially 
available PMMA plate during UV-initiated polymerization at room 
temperature. The chips were subsequently assembled by thermal 
bonding of channel plates and cover sheets. The sample was directly 
introduced into the separation channel through a sharp inlet tip, which 



was placed in the sample vial, without use of an injection cross. The 
attractive performance of the novel PMMA microchips has been 
demonstrated by using contactless conductivity detection for determination 
of several inorganic ions. Such rapid and simple sample introduction leads 
to highly reproducible signals with relative standard deviations of less 
than 5% for peak responses. These new approaches significantly simplify 
the process of fabricating PMMA devices and show great promise for 
high-speed microchip analysis, [graphic removed] 
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nickel electrodes can be used 
and estimating acetylcholine neurol 

electrochemical sensor was developed by electroplating nano 
nickel oxide reinforced nickel on graphite 

substrate. The morphology of the working electrode surface was 
studied by using a scanning electron microscope (SEM). The electrochemica 
and biological performance of the modified electrode was characterized by 
polarization studies in different media. The present modified electrode 
showed good sensing performance with a response time as low as 8 s during 
sensing and estimation of acetylcholine. The sensitivity of the modified 
electrode was 34.88 mu A/ ( mu M cm super(2)). 
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AB Protein-based microarrays are among the novel class of rapidly 

emerging proteomic technologies that will allow us to efficiently perform 
global proteome analysis. However, the process of designing adequate 
protein microarrays is a major inherent problem. In this study, 
we have evaluated a protein microarray platform based on 
nonpurified affinity-tagged single-chain (sc) Fv antibody fragments to 
generate proof-of-pr inciple and to demonstrate the specificity and 
sensitivity of the array design. To this end, we used our human 
recombinant scFv antibody library genetically constructed around one 
framework, the n-CoDeR library containing 2 X 10 super (10) clones, as a 



source for our probes. The probes were immobilized via engineered 

C-terminal affinity tags, his-or myc-tags, to either Ni 

super (2+) -coated slides or anti-tag antibody coated substrates. 

The results showed that highly functional microarrays were 

generated and that nonpurified scFvs readily could be applied as probes. 

Specific and sensitive microarrays were obtained, providing a 

limit of detection in the pM to fM range, using fluorescence as the mode 

of detection. Further, the results showed that spotting the analyte on top 

of the arrayed probes, instead of incubating the array with large sample 

volumes (333 pL vs. 40 mu L), could reduce the amount of analyte required 

4000 times, from 1200 attomole to 300 zeptomole. Finally, we showed that a 

highly complex proteome, such as human sera containing several thousand 

different proteins, could be directly f luorescently labeled and 

successfully analyzed without compromising the specificity and sensitivity 

of the antibody microarrays. This is a prerequisite for the 

design of high-density antibody arrays applied in high-throughput 

proteomics . 
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AB A metal-chelating piezoelectric (PZ) chip for direct detection 

and controlled immobilization of polyHis-tagged proteins has been 

demonstrated. The chip was prepared by covalently binding a 

hydrogel matrix complex of oxidized dextran and nitrilotriacetic acid 

(NTA) ligand onto an activated alkanethiol-modif ied PZ crystal. The 

resulting chip effectively captured Ni super (2+) ions onto its 

NTA surface, as disclosed by the resonant frequency shift of the crystal 

and an X-ray photoelectron spectroscopy analysis. The real-time frequency 

analysis revealed that the bare NTA chip was nonfouling, 

regenerable, and highly reusable during continuous repetitive injections 

of ion solutions and binding proteins. In addition, the chip 

displayed good long-term reusability and storage stability. The individual 

binding studies of a polyHis-tagged glutathione-S-transf erase and its 

native untagged form on various metal-charged chips revealed 

that Co super (2+) , Cu super (2+) , and Ni super (2+) ions each had different 

immobilization ability on the NTA surface, as well as their binding 

ability and selectivity with the tagged protein. As a result, the tagged 

protein immobilized on the Ni super (2+) -charged chip 

can actively be bound with its antibody and substrate. Further, 

the quantitative analyses of the tagged protein in crude cell lysate with 

a single Ni super (2+) -charged chip and of its 

substrate with a protein-coated chip were also 

successfully demonstrated. Therefore, this study initiates the 
possibilities of oriented, reversible, and universal immobilization of any 
polyHis-tagged protein and its functional study using a real-time PZ 
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Comamonas testosteroni Strain TI as a Potential Base for a 
Microbial Sensor Detecting Surfactants 
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AB Strain Comamonas testosteroni TI, capable of degrading the nonionic 

surfactant (NIS) nonylphenolethoxylate (OP-10), was used for constructing 
a pilot cellular biosensor. The lower NIS detection limit for 
the biosensor was 0.25 mg/1. We studied the substrate 

specificity of the biosensor with respect to a wide range of organic 
compounds: surfactants, polyaromatic compounds (PAC), carbohydrates, 
alcohols, etc. It was shown that the biosensor based on Comamonas 
testosteroni TI did not respond to glucose, which was an advantage over 
the formerly described biosensor based on Pseudomonas rathonis T. The 
amplitude of the sensor response remained stable for 10 days. 
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This paper describes the random fluidic self-assembly of metallic 
particles into addressable two-dimensional microarrays and the 
use of these arrays as a platform for constructing a biochip useful for 
bioassays. The basic units in the assembly were the microf abricated 
particles carrying a straightforward visible code and the corresponding 
array template patterned on a glass substrate. The particles 
consisted of a hydrophobic and magnetic Ni- 

polytetraf luoroethylene (PTFE) composite layer on one face, and 
on the other face a gold layer that was modified for 

biomolecular attachment. An array template was photoresist-patterned with 
spatially discrete microwells in which an electrodeposited Ni 
-PTFE hydrophobic composite layer and a hydrophobic 

photo-adhesive coating were deposited. The particles, after biomaterial 
attachment and binding processes in bulk, were self-assembled randomly 
onto the lubricated bonding sites on the chip substrate, driven 
by a combination of magnetic, hydrophobic, and capillary interactions. 
The encoding symbol carried by the particles was used as the signature 
for the identification of each target/assay attached to the particle 
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surface. We demonstrate here the utility of microf abricated-encoded 
particle arrays for conducting multianalyte immunoassays in a parallel 
fashion with the use of imaging detection. .COPYRGT. 2003 Published by 
Elsevier Science (USA) . 
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reaction centers (RCs) made from photosynthetic organisms 
solar batteries because their molecules cause light-induced 
charge separation. We present a simple immobilization system of the intact 
RCs from Rhodobacter sphaeroides on an electrode that uses nickel ligand 
binding by the hexameric histidine tag on H subunit (HHisRC) . The binding 
constant of HHisRC to the nickel-nitr ilotriacetic acid (Ni-NTA) 
chip measured with a surface plasmon resonance instrument was 1.6 
x 10(8) M-l. HHisRCs were immobilized on an indium tin oxide electrode 
overlaid with an Ni-NTA gold substrate. The 

photoinduced displacement current of this electrode was measured to 
estimate the orientation of HHisRC on the electrode, and the detachability 
of HHisRC from the electrode was determined by using an imidazole solution 
wash. The direction of the flash-light-induced displacement current 
suggested that the H subunit side of the immobilized HHisRC faced the 
surface of the electrode. The photoinduced current disappeared after the 
electrode was washed in the imidazole solution. This simple immobilization 
and detachment of HHisRC to the electrode might be useful for making a 
reproducible photocurrent device. 
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AB This report describes the development of a simple, easy-to-f abricate, 
sensitive, and stable amperometric nitric oxide sensor. The 
sensor is based on metal-phthalocyanine mediators that are 
immobilized on a glassy carbon, Naf ion (TM) -modified electrode. The 
detection of NO is based on the metal-phthalocyanine catalysis of NO 
oxidation at an anodic potential of +0.8 V. Measurements were performed 
with electrodes that had been modified using Co-, Mn-, Fe-, Cu-, or 
Ni-phthalocyanine or with metal-free, H-phthalocyanine . Comparing the 
responses to NO addition of the different metal-phthalocyanine-modif ied 
electrodes revealed that the Ni complex showed the highest catalytic 
activity. The activity of the Fe-phthalocyanine complex was high but less 
then that of the Ni complex. Mn- and Co-phthalocyanine were much less 
active. In a set of control experiments in which the phthalocyanine had 
been replaced by a metal-free, H-substituted phthalocyanine the response 
to NO addition was very low, clearly indicating that the metal center of 
the phthalocyanine is involved in the catalysis. Mediators were attached 
to the electrodes by solvating the mediator in organic solvent and then 
dropping the solution onto glassy carbon electrodes. The electrodes were 
then covered with a layer of Nafion(TM), which serves as a 
protective and permselective membrane. The Ni-phthalocyanine 
electrode was used to monitor NO production by the enzyme NO synthase and 
by the melanoma M2R cell line. The results suggest that the 
sensor can not only detect NO that is formed by the enzyme NO 
synthase, the producer of NO in-vivo, but also detect NO formed in-situ. 
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AB Argonne National Laboratory (ANL) has been developing an economical, new 
type of gas microsensor to evaluate and demonstrate a new gas sensing 
technology. The device employs neural data processing to decipher the 
complex information made available by applying cyclic voltammetry to a 
rugged, miniature cermet (ceramic metallic) sensing device. The device has 
demonstrated the potential to address many industrial, safety, and 
environmental applications. The ANL system employs stepped cyclic 
voltammetry to produce electrical 'signatures' from a cermet 
sensor sandwich. The sensors are composed of four 

overlapping screen-printed thick-films built on a ceramic substrate with 

an incorporated platinum heating element built on the reverse side from 

the sensor. The first film is a nickel metal oxide 

layer that provides a reference source of ions for the sensing 

device. This is followed by a sandwich of two platinum catalytic electrode 

layers separated by a tungsten-stabilized bismuth oxide solid electrolyte 

layer. As a cyclic voltage is ramped across the upper and lower catalytic 

electrodes (through the solid electrolyte), gases react at the three phase 

gas/solid electrolyte/electrode boundary and cause a change in the 



measured ionic current flowing through the sensor. This 

associates a unique current-voltage profile with each gas species exposed 
to the sensor. This profile is then digitally sampled into a 
signature and computational neural networks are used to process the 
signature and train the sensor support electronics to identify 
and quantify the gas or mixture. The electrocatalytic (EC) multigas 
microsensor technology is still under development, but exhibits 
significant potential advantages over many other commercial gas- 
sensor technologies. The advantages of the EC microsensor approach 
are: (a) small size - current prototype microsensor is 2 x 3 x 0.1 mm; 
Supported by palm-sized micro-electronics package; (b) rugged cermet 
materials, suitable for high-temperature operation (100-500 degree C) ; 
copyright demonstrated 'flash' forced overheating (>500 degree C) to 
vaporize organic contaminants; (d) demonstrated multigas monitoring 
potential; (e) demonstrated proof-of-concept in detecting low ppm to high 
percent levels of 0 sub(2), N sub(2), CO sub(2), CO, CH sub(4) (and other 
HCs), and NO; (f) flexible identification and quantification with neural 
data processing techniques; (g) flexible interfacing with programmable 
output. The ANL technology produces a 'smart' sensor through the 
use of a dedicated programmable microcontroller. It demonstrates a viable 
mechanism for a variety of gas monitoring and process control 
applications. The trainability of the device in specific environments, 
coupled with rugged construction materials and a powerful measurement 
technique, give the device the potential to overcome many of the 
limitations which have plagued other technologies. 
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AB Solid-state technology and pulse electroplating were used to fabricate a 
glucose biosensor based on hydrogen peroxide detection. This glucose 
biosensor was composed of thin-film electrodes, and enzyme-immobilized 
and deactivated enzyme-immobilized membranes. The electrodes were 
fabricated by metallic film deposition. Cr and Ni adhesive 
layers were applied successively by vapour deposition on the 
thermally oxidized SiO.sub.2 isolating layer on a silicon substrate, and 
then the two metallic layers were patterned by the photolithographic 
method. Subsequently, a 1 |um thick Au layer was applied by means of 
pulse electroplating, forming two anodes and one common cathode in each 
sensor chip. On one anode, glucose oxidase (GOD) was 

immobilized by cross-linking with bovin serum albumin and glutaraldehyde . 
A deactivated GOD-immobilized membrane was formed on the other anode, 
which worked as a reference working electrode. A novel differential 
measurement system was used to treat the output signals of the two anodes 
by adjusting the initial position of the response curves, compensating 
amplifications of the individual I-V converters and treating the output 
signals with a subtraction circuit in order to decrease measurement 
error. The test results showed that the signal of ascorbic acid up to 4.5 
mmol 1 . sup . - . sup . 1 or uric acid up to 1.2 mmol 1 . sup . - . sup . 1 was 



successfully cancelled. Glucose concentrations in the range 0.02-4.0 
mmol/1 could be detected and an excellent linear response was obtained in 
the low concentration range. The correlation coefficient between the 
result of the enzyme electrode and the clinically enzymatic method for 
glucose measurement in human serum was 0.9912. Correlated results between 
the biosensor method and the routine clinical method for the measurement 
of glucose concentration in urine were obtained. The lifetime of the 
enzyme electrode was over 2 months. 
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The aim of the present investigation was to develop a biosensor based on a 
quartz crystal nanobalance (QCN) for the detection of histidine (His) . A 
thin layer of nickel was electrochemically deposited 

over the gold crystal electrode and exposed to H 0 to form nickel 
oxide. The composite electrode was then used to determine His. The 
frequency shifts were linear with respect to the concentration of His in 
solution. His can be measured in the range of 100-2000 mg L (British 
pound) . A lower limit of detection of 48 mg L (British pound) and a 
sensitivity factor of 0.0307 Hz/mg L (British pound) was obtained. Some 
possible interferences were checked for, and the performance of the 
sensor was found to be unaffected by any interference except for 
those from arginine, cysteine and NaH PO . Principal component analysis 
(PCA) was used to process the frequency response data of the single 
piezoelectric crystal at various times, considering the different 
adsorption-desorption dynamics of His and the interfering compounds. Over 
85% of the variance in the data was explained by two principal components. 
A score plot of the data for the first two PCs showed that the modified 
QCN yields favorable identification and quantification performances for 
His and the interfering compounds. 
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AB Antibody-based microarray is a novel technology with great 

promise in biomedicine that will provide unique means to perform global 
proteome analysis. In the process of designing the high-density antibody 
microarrays required, several critical key issues have been 
identified that remain to be resolved. In particular, there is a great 
need for specific and selective approaches enabling non-purified probes to 
be directly purified, orientated and coupled in a generic one-step 
procedure directly on the chip. In this study, we report on the 
successful design of affinity-tagged human recombinant single-chain 
fragment variable antibody fragments for improved affinity coupling in 
array applications. By replacing the standard single-histidine (His) 
sub(6)-tag with a consecutive double- (His) sub(6)-tag, the binding to 
Ni super (2+) -nitrilotriacetic acid-coated infstrates was 
significantly improved. Surface plasmon resonance analysis showed a 
significantly tighter binding with at least a threefold slower 
dissociation. The improved binding characteristics thus enabled 
non-purified probes even in the format of crude expression supernatants to 
be directly applied thereby eliminating the need for any time-consuming 
pre-purif ication step(s) prior to the immobilization. While the 
double- (His) sub(6)-tag probes were found to be expressed equally well as 
compared to the single- (His) sub(6)-tag probes, they displayed better 
long-term functional on-chip stability. Taken together, the 
results demonstrate the generic potential of double- (His) sub(6)-tag 
recombinant antibodies for the facile fabrication of high-density antibody 
microarrays . 
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AB Due to the success of DNA microarrays and the growing numbers of 
available protein expression clones, protein microarrays have 
become more and more popular for the high throughput screening of protein 
interactions. However, the widespread applicability of protein 
microarrays is currently hampered by the large effort associated 
with their production. Apart from the requirement for a protein expression 
library, expression and purification of the proteins themselves and the 
lacking stability of many proteins remain the bottleneck. Here we present 
an approach that allows the generation of high density protein 
microarrays from unbound DNA template molecules on the 
chip. It is based on the multiple spotting technique and comprises 
the deposition of a DNA template in a first spotting step and the transfer 
of a cell-free transcription and translation mixture on top of the same 
spot in a second spotting step. Using wild-type green fluorescent protein 
as a model protein, we demonstrated the time and template dependence of 
this coupled transcription and translation and showed that enough protein 



was produced to yield signals that were comparable to 300 mu g/ml spotted 
protein. Plasmids as well as unpurified PCR products can be used as 
templates, and as little as 35 fg of PCR product ( similar to 22,500 
molecules) were sufficient for the detectable expression of full-length 
wild-type green fluorescent protein in subnanoliter volumes. We showed 
that both aminopropyltrimethoxysilane and nickel chelate surfaces can be 
used for capture of the newly synthesized proteins. Surprisingly we 
observed that nickel chelate-coated slides were 

binding the newly synthesized proteins in an unspecific manner. Finally we 
adapted the system to the high throughput expression of libraries by 
designing a single primer pair for the introduction of the required T7 
promoter and demonstrated the in situ expression using 384 randomly chosen 
clones . 
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nickel electrodes can be used as biosensors especially for sensing 
and estimating acetylcholine neurotransmitter. In the present work, a good 
electrochemical sensor was developed by electroplating nano 
nickel oxide reinforced nickel on graphite 

substrate. The morphology of the working electrode surface was 
studied by using a scanning electron microscope (SEM). The electrochemical 
and biological performance of the modified electrode was characterized by 
polarization studies in different media. The present modified electrode 
showed good sensing performance with a response time as low as 8 s during 
sensing and estimation of acetylcholine. The sensitivity of the modified 
electrode was 34.88 mu A/ ( mu M cm super(2)). 
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Method for generation of in vivo biotinylated recombinant 
antibodies by yeast mating 
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ere a novel method for generation of yeast-secreted, in vivo 
ecombinant antibodies, or biobodies. Biobodies are secreted 
.st resulting from the fusion of two haploid yeast of 
ng type. One yeast carries a cDNA encoding an antibody 



recognition sequence fused to an IgAl hinge and a biotin acceptor site 
(BCCP) at the C-terminus; the other carries a cDNA encoding an E. coli 
biotin ligase (BirA) fused to KEX2 golgi-localization sequences, so that 
BirA can catalyze the biotin transfer to the recognition sequence-fused 
BCCP within the yeast secretory compartment. We illustrate this technology 
with biobodies against HE4, a biomarker for ovarian carcinoma. Anti-HE4 
biobodies were derived from clones or pools of anti-HE4-specif ic 
yeast-display scFv, constituting respectively monoclonal (mBb) or 
polyclonal (pBb) biobodies. Anti-HE4 biobodies were secreted directly 
biotinylated thus bound to labeled-streptavidin and streptavidin- 
coated surfaces without Ni-purif ication . Anti-HE4 

biobodies demonstrated specificity and sensitivity by ELISA assays, flow 
cytometry analysis and Western blots prior to any maturation; dissociation 
equilibrium constants as measured by surface plasmon resonance 
sensor were of K sub (d) =4 . 8x10 super(-) super(9) M and K 
sub (d) =5 . 1x10 super(-) super(9) M before and after Ni-purif ication 
respectively. Thus, yeast mating permits cost-effective generation of 
biotinylated recombinant antibodies of high affinity, anti-mouse IgG (H+L) 
(H+L) polyclonal antibody rafinose and 0.1% dextrose 
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AB Protein-based microarrays are among the novel class of rapidly 

emerging proteomic technologies that will allow us to efficiently perform 

global proteome analysis. However, the process of designing adequate 

protein microarrays is a major inherent problem. In this study, 

we have evaluated a protein microarray platform based on 

nonpurified affinity-tagged single-chain (sc) Fv antibody fragments to 

generate proof-of-pr inciple and to demonstrate the specificity and 

sensitivity of the array design. To this end, we used our human 

recombinant scFv antibody library genetically constructed around one 

framework, the n-CoDeR library containing 2 X 10 super (10) clones, as a 

source for our probes. The probes were immobilized via engineered 

C-terminal affinity tags, his-or myc-tags, to either Ni 

super (2+) -coated slides or anti-tag antibody coated substrates. 

The results showed that highly functional microarrays were 

generated and that nonpurified scFvs readily could be applied as probes. 

Specific and sensitive microarrays were obtained, providing a 

limit of detection in the pM to fM range, using fluorescence as the mode 

of detection. Further, the results showed that spotting the analyte on top 

of the arrayed probes, instead of incubating the array with large sample 

volumes (333 pL vs. 40 mu L), could reduce the amount of analyte required 

4000 times, from 1200 attomole to 300 zeptomole. Finally, we showed that a 

highly complex proteome, such as human sera containing several thousand 

different proteins, could be directly f luorescently labeled and 

successfully analyzed without compromising the specificity and sensitivity 

of the antibody microarrays. This is a prerequisite for the 

design of high-density antibody arrays applied in high-throughput 



proteomics . 
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AB A metal-chelating piezoelectric (PZ) chip for direct detection 

and controlled immobilization of polyHis-tagged proteins has been 

demonstrated. The chip was prepared by covalently binding a 

hydrogel matrix complex of oxidized dextran and nitrilotriacetic acid 

(NTA) ligand onto an activated alkanethiol-modif ied PZ crystal. The 

resulting chip effectively captured Ni super (2+) ions onto its 

NTA surface, as disclosed by the resonant frequency shift of the crystal 

and an X-ray photoelectron spectroscopy analysis. The real-time frequency 

analysis revealed that the bare NTA chip was nonfouling, 

regenerable, and highly reusable during continuous repetitive injections 

of ion solutions and binding proteins. In addition, the chip 

displayed good long-term reusability and storage stability. The individual 

binding studies of a polyHis-tagged glutathione-S-transf erase and its 

native untagged form on various metal-charged chips revealed 

that Co super (2+) , Cu super (2+) , and Ni super (2+) ions each had different 

immobilization ability on the NTA surface, as well as their binding 

ability and selectivity with the tagged protein. As a result, the tagged 

protein immobilized on the Ni super (2+) -charged chip can 

actively be bound with its antibody and substrate. Further, the 

quantitative analyses of the tagged protein in crude cell lysate with a 

single Ni super (2+) -charged chip and of its 

substrate with a protein-coated chip were also 

successfully demonstrated. Therefore, this study initiates the 
possibilities of oriented, reversible, and universal immobilization of any 
polyHis-tagged protein and its functional study using a real-time PZ 
biosensor . 
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AB This paper describes the random fluidic self-assembly of metallic 
particles into addressable two-dimensional microarrays and the 
use of these arrays as a platform for constructing a biochip useful for 
bioassays. The basic units in the assembly were the microf abricated 
particles carrying a straightforward visible code and the corresponding 
array template patterned on a glass substrate. The particles consisted of 
a hydrophobic and magnetic Ni-polytetraf luoroethylene (PTFE) 
composite layer on one face, and on the other face a gold layer 
that was modified for biomolecular attachment. An array template was 
photoresist-patterned with spatially discrete microwells in which an 
electrodeposited Ni-PTFE hydrophobic composite layer 

and a hydrophobic photo-adhesive coating were deposited. The particles, 
after biomaterial attachment and binding processes in bulk, were 
self-assembled randomly onto the lubricated bonding sites on the 
chip substrate, driven by a combination of magnetic, hydrophobic, 
and capillary interactions. The encoding symbol carried by the particles 
was used as the signature for the identification of each target/assay 
attached to the particle surface. We demonstrate here the utility of 
microf abricated-encoded particle arrays for conducting multianalyte 
immunoassays in a parallel fashion with the use of imaging detection. 
.COPYRGT. 2003 Published by Elsevier Science (USA). 
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AB Photosynthetic reaction centers (RCs) made from photosynthetic organisms 

can be used in solar batteries because their molecules cause light-induced 
charge separation. We present a simple immobilization system of the intact 
RCs from Rhodobacter sphaeroides on an electrode that uses nickel ligand 
binding by the hexameric histidine tag on H subunit (HHisRC) . The binding 
constant of HHisRC to the nickel-nitr ilotriacetic acid (Ni-NTA) 
chip measured with a surface plasmon resonance instrument was 1.6 
x 10(8) M-l. HHisRCs were immobilized on an indium tin oxide electrode 
overlaid with an Ni-NTA gold substrate. The 

photoinduced displacement current of this electrode was measured to 
estimate the orientation of HHisRC on the electrode, and the detachability 
of HHisRC from the electrode was determined by using an imidazole solution 
wash. The direction of the flash-light-induced displacement current 
suggested that the H subunit side of the immobilized HHisRC faced the 
surface of the electrode. The photoinduced current disappeared after the 
electrode was washed in the imidazole solution. This simple immobilization 
and detachment of HHisRC to the electrode might be useful for making a 



reproducible photocurrent device. 
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AB The design of proteins represents a significant challenge to modern-day 
structural biology. A major obstacle here is the specification of 
well-packed hydrophobic cores to drive the folding and stabilization of 
the target. Computational approaches have been used to alleviate this by 
testing alternate sequences prior to the production and characterization 
of a few proteins. Here we present the experimental counterpart of this 
approach. We selected stable variants from a library of ubiquitin 
hydrophobic-core mutants as follows. Hexahistidine-tagged proteins were 
displayed on the surface of phage. These protein-phage were immobilized 
onto Ni-coated surfaces. The bound fusion-phage were 
treated with protease to remove unstable or poorly folded proteins. 
Stable phage fusions were eluted and infected into Escherichia coli, 
which allowed amplification for further selection, sequencing, or protein 
expression. Two Ni-derivati zed supports were tested: Ni-NTA chips 
for surface plasmon resonance (SPR) and Ni-NTA agarose beads. SPR had an 
advantage in that the selection process could be monitored directly. This 
allowed individual clones and experimental conditions to be tested 
rapidly prior to preparative panning of the library, which was carried 
out using Ni-NTA agarose beads. We demonstrate the method by selecting 
stable core mutants of ubiquitin, the characterization of which is 
described in the following paper ^Finucane, M.D., and Woolfson, 
D.N. (1999) Biochemistry 38, XXXXX-XXXXX ! . As our method selects only on 
the basis of structure and stability, it will be of use in improving the 
stabilities and structural specificities of proteins of de novo design, 
and in establishing rules that link sequence and structure. 
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AB In situ direct measurement of nitric oxide (NO) in biological media is now 
possible by means of electrochemical detection. In the literature, there 
are principally two amperometric approaches based on the direct oxidation 
of NO either on a sensor made from platinum/ir idium (Pt/Ir) 
alloy coated with a three-layered membrane or on a nickel 
porphyrin and Naf ion-coated carbon fiber electrode. Nonetheless, 
the exact nature of the experimental amperometric signal obtained with the 
Pt/Ir system was never authenticated as being related to NO. This study 
compared responses of two sensors to the inhibition effect of N 
super ( Delta ) -nitro-L-arginine (L-NA) as the amperometric signals 
produced by 5-hydroxytryptamine (5-HT) on isolated pig coronary 
preparations. These amperometric signals could be attributed to NO only 
for the nickel porphyrin and Naf ion-coated carbon 
fiber electrode. Indeed, voltammetric characterization of the 
electrochemical response demonstrated only variations of the baseline 
current upon additions of either SNAP or NO on the Pt/Ir electrode instead 
of anodic peak current displayed at 0.63-0.75 V for the other system. 
Nitrites induced baseline current variations with the Pt/Ir electrode, 
similar to those obtained with S-nitroso-N-acetyl-dl-penicillamine (SNAP) 
or NO. This study highlights the potential hazards and pitfalls that may 
be associated with the use of a Pt/Ir sensor calibrated with 
SNAP solutions for the detection of NO production in various biological 
systems . 
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AB Argonne National Laboratory (ANL) has been developing an economical, new 
type of gas microsensor to evaluate and demonstrate a new gas sensing 
technology. The device employs neural data processing to decipher the 
complex information made available by applying cyclic voltammetry to a 
rugged, miniature cermet (ceramic metallic) sensing device. The device has 
demonstrated the potential to address many industrial, safety, and 
environmental applications. The ANL system employs stepped cyclic 
voltammetry to produce electrical 'signatures' from a cermet 
sensor sandwich. The sensors are composed of four 

overlapping screen-printed thick-films built on a ceramic substrate with 

an incorporated platinum heating element built on the reverse side from 

the sensor. The first film is a nickel metal oxide 

layer that provides a reference source of ions for the sensing 

device. This is followed by a sandwich of two platinum catalytic electrode 

layers separated by a tungsten-stabilized bismuth oxide solid electrolyte 

layer. As a cyclic voltage is ramped across the upper and lower catalytic 

electrodes (through the solid electrolyte), gases react at the three phase 



gas/solid electrolyte/electrode boundary and cause a change in the 
measured ionic current flowing through the sensor. This 

associates a unique current-voltage profile with each gas species exposed 
to the sensor. This profile is then digitally sampled into a 
signature and computational neural networks are used to process the 
signature and train the sensor support electronics to identify 
and quantify the gas or mixture. The electrocatalytic (EC) multigas 
microsensor technology is still under development, but exhibits 
significant potential advantages over many other commercial gas- 
sensor technologies. The advantages of the EC microsensor approach 
are: (a) small size - current prototype microsensor is 2 x 3 x 0.1 mm; 
Supported by palm-sized micro-electronics package; (b) rugged cermet 
materials, suitable for high-temperature operation (100-500 degree C) ; 
copyright demonstrated 'flash' forced overheating (>500 degree C) to 
vaporize organic contaminants; (d) demonstrated multigas monitoring 
potential; (e) demonstrated proof-of-concept in detecting low ppm to high 
percent levels of 0 sub(2), N sub(2), CO sub(2), CO, CH sub(4) (and other 
HCs), and NO; (f) flexible identification and quantification with neural 
data processing techniques; (g) flexible interfacing with programmable 
output. The ANL technology produces a 'smart' sensor through the 
use of a dedicated programmable microcontroller. It demonstrates a viable 
mechanism for a variety of gas monitoring and process control 
applications. The trainability of the device in specific environments, 
coupled with rugged construction materials and a powerful measurement 
technique, give the device the potential to overcome many of the 
limitations which have plagued other technologies. 
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AB Solid-state technology and pulse electroplating were used to fabricate a 
glucose biosensor based on hydrogen peroxide detection. This glucose 
biosensor was composed of thin-film electrodes, and enzyme-immobilized 
and deactivated enzyme-immobilized membranes. The electrodes were 
fabricated by metallic film deposition. Cr and Ni adhesive 
layers were applied successively by vapour deposition on the 
thermally oxidized SiO.sub.2 isolating layer on a silicon substrate, and 
then the two metallic layers were patterned by the photolithographic 
method. Subsequently, a 1 |um thick Au layer was applied by means of 
pulse electroplating, forming two anodes and one common cathode in each 
sensor chip. On one anode, glucose oxidase (GOD) was 

immobilized by cross-linking with bovin serum albumin and glutaraldehyde . 
A deactivated GOD-immobilized membrane was formed on the other anode, 
which worked as a reference working electrode. A novel differential 
measurement system was used to treat the output signals of the two anodes 
by adjusting the initial position of the response curves, compensating 
amplifications of the individual I-V converters and treating the output 
signals with a subtraction circuit in order to decrease measurement 
error. The test results showed that the signal of ascorbic acid up to 4.5 



mmol 1 . sup . - . sup . 1 or uric acid up to 1.2 mmol 1 . sup . - . sup . 1 was 

successfully cancelled. Glucose concentrations in the range 0.02-4.0 
mmol/1 could be detected and an excellent linear response was obtained in 
the low concentration range. The correlation coefficient between the 
result of the enzyme electrode and the clinically enzymatic method for 
glucose measurement in human serum was 0.9912. Correlated results between 
the biosensor method and the routine clinical method for the measurement 
of glucose concentration in urine were obtained. The lifetime of the 
enzyme electrode was over 2 months. 
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